Systemic sclerosis (SSc) is a chronic autoimmune disease that, beside skin involvement, may affect peripheral vessels and several organs, such as the lungs, kidneys or heart. Cardiac impairment usually becomes symptomatic in the late stages of the disease and is associated with poor prognosis. We report the case of a 80-year-old woman presenting with symptoms of heart failure, subsequently diagnosed with limited SSc. Cardiac function was evaluated using a combined approach based on echocardiography and cardiac magnetic resonance imaging with late gadolinium enhancement. This case shows that the late diagnosis of SSc may have fatal consequences.
Introduction
Systemic sclerosis (SSc) is a chronic systemic autoimmune disease characterized by vasculopathy, diffuse fibrosis and immune abnormalities. Fibroproliferative changes in the vascular walls may eventually lead to obliteration of the vascular lumen, resulting in ischemia [1] . Clinical manifestations of SSc are variable and depend on disease type and organ involvement. Cardiac impairment is usually diagnosed quite late, as it is clinically silent for a long time, which leads to poor prognosis and increased mortality rates [2] . The reported prevalence ranged between 50 and 81% in studies in which the diagnosis was made on autopsy [3, 4] , while the clinical prevalence ranged between 10 and 35% [2, 5, 6] . Cardiac involvement may be either primary or secondary to the impairment of other organs such as the lungs and kidneys, and may include all layers of the heart [6] . Primary SSc is known to be associated with myocardial fibrosis [1, 3, 4] , which occurs long before symptoms' onset [7] . These findings suggest that myocardial fibrosis is frequent, even in asymptomatic patients, and should be identified early in order to improve disease prognosis. Myocardial fibrosis, conduction system abnormalities, pulmonary hypertension and ischemia due to coronary artery impairment are common findings resulting in arrhythmias, conduction disturbances, heart failure and sudden cardiac death [8, 9] . Imaging techniques may be useful for identifying patients with SSc and subsequent cardiac impairment. However, echocardiography or perfusion scan cannot accurately identify myocardial fibrosis. By contrast, cardiac magnetic resonance imaging (MRI) with late gadolinium enhancement (LGE) is quite useful for identifying myocardial fibrosis [10] [11] [12] , while also providing the advantage of very accurate cardiac structure and function quantification [13] .
We present the case of a patient diagnosed with limited SSc after the onset of the cardiac symptoms using a combined approach based on echocardiography, cardiac MRI and immunological findings. 
Case report
A 80-year-old caucasian female was admitted to the 2 nd Internal Medicine Department due to rest dyspnea, orthopnea, constrictive chest pain, and swollen lower limbs that occurred two weeks prior to hospitalization and worsened progressively. The patient described Raynaud phenomena, during the last 15 years, but has not previously sought medical attention for that reason. Her medical history included high blood pressure and dyslipidemia (currently under treatment). Clinical examination revealed an altered general state, normal body temperature, overweight, telangiectasia, microstomia, sclerodactyly, indurate skin of the hand and forearms, edema of the lower limbs, and neck-vein distension. Auscultation revealed diminished murmur at the base of the right lung, regular cardiac rhythm (70 bpm), and ventricular gallop. Palpation revealed hepatomegaly. Spontaneous oxygen saturation, measured by plethysmography, was 82% and increased to 97% under oxygen therapy (3 L/min O 2 ). An ECG was recorded at admission showing sinus rhythm, right axis deviation, T wave inversion in V 1 -V 3 , and an S 1 Q 3 T 3 pattern. Venous blood sample analysis showed elevated creatinkinase-MB and NT-proBNP levels, impaired renal function (creatinine clearance of 36 mL/min) and blood gas analysis indicated hypoxia. Echocardiography was performed, showing dilated right heart chambers, impaired right ventricle systolic function, severe tricuspid regurgitation, with increased systolic pulmonary artery pressure, and small pericardial effusion ( fig 1) ; left ventricle ejection fraction was preserved and mitral flow analysis revealed impaired relaxation. Chest Xray showed small right pleural effusion, enlarged hilui, enlarged right chambers, dilated pulmonary artery, and aortic calcifications.
Based on the previous data, pulmonary embolism was suspected and an emergency thoracic spiral computer tomography scan was performed, showing a clot in the segmentary right pulmonary artery. Venous ultrasound of the inferior limbs was negative for deep vein thrombosis. As significant pulmonary embolism was excluded, based on clinical evidence, SSc was considered as an alternate cause for pulmonary hypertension and immunological tests were performed (Table I) . According to ACR diagnosis criteria, limited SSc was established [14] . Cardiac MRI demonstrated right chamber enlargement, severely impaired right ventricle systolic function, linear LGE in the mid-wall region of the right ventricle free-wall and globular patchy LGE with indistinct borders at the lower insertion point of the left ventricular myocardium, suggesting myocardial fibrosis (fig 2) . According to the preliminary severity scale [15] this case was regarded as severe, and therefore a poor prognosis with an increased risk of mortality was expected. The patient received anticoagulant treatment, diuretic and vasodilator drugs and was released having a significantly improved clinical status. Within the first month after discharge, the patient suffered cardiac arrest and could not be resuscitated. 
Discussions
In the currently presented case, the diagnosis of SSc was established after the onset of heart failure. The patient had a long history of uninvestigated Raynaud phenomenon. Clinical manifestations of SSc are extremely diverse and depend on disease type and organ involvement. Although subclinical cardiac involvement in SSc is common, clinical manifestations of cardiac involvement are fortunately rare [3] . Cardiac involvement in SSc may also lead to severe electric disturbances, such as arrhythmias or conduction abnormalities, pericardial effusion or constrictive pericarditis, increasing the risk for sudden cardiac death and affecting prognosis [2] . Heart failure may develop as a consequence of pulmonary hypertension and secondary cor pulmonale or due to diffuse fibrous replacement of cardiac muscles. Myocardial fibrosis is the hallmark of heart involvement in SSc and accounts for the majority of cardiac manifestations in these patients [10] [11] [12] . Although, echocardiography has been successfully used as a screening test for cardiac involvement in SSc patients, in some cases, cardiac changes remain undetected. By comparison, cardiac MRI is a more reliable and sensitive technique for diagnosing heart involvement in SSc by quantitative evaluation of the left and right ventricle and by analysing tissue characteristics, including inflammation and myocardial fibrosis [10] [11] [12] 16] . Pulmonary artery hypertension is a frequent occurrence in patients with SSc, leading to poor prognosis and significantly increased mortality; it is characterized by abnormally elevated pulmonary blood pressure and increased pulmonary vascular resistance. Pulmonary artery hypertension occurs in about 7.85 to 12% of the patients with limited disease [17] . Survival in historical studies was exceedingly poor, with a 1-year survival of 45%. Severe pulmonary artery hypertension was associated with a median survival of 12 months [18] . Limited disease has a relatively better prognosis except when pulmonary hypertension develops as a late complication. The early identification of patients with SSc-associated pulmonary arterial hypertension is very important, as it allows prompt initiation of therapy. In this particular patient, it is more than possible that primary thrombosis of the main pulmonary arteries has developed as a consequence of long standing pulmonary hypertension [19] . Early diagnosis and specific management of this severe complication, prior to the development of end-stage pulmonary vascular disease, are of utmost importance in SSc.
In conclusion, early and accurate detection of cardiac involvement should be a priority in SSc patients, as it is the most common reason for poor prognosis. Echocardiography is the first line imaging technique for the assessment of cardiac involvement, with good sensitivity and specificity, and can be completed by cardiac MRI to evaluate tissue characteristics. Cardiac MRI provides high spatial resolution, high reproducibility and low inter-and intraobserver variability, which render it superior to echocardiography in terms of ventricular size and function assessment and accurate diagnosis of myocardial fibrosis. These findings support the use of cardiac MRI as a screening method for cardiac impairment is SSc patients, as well as for risk stratification. However, echocardiography is non-invasive, easily performed and widely available. It can be routinely used, as it is relatively cheap and causes little discomfort to the patient. Doppler echocardiography in addition to clinical evaluation has been proposed for routine cardiac assessment, as it should detect all types of SSc cardiac complications. LGE -late gadolinium enhancement.
